A new O-geranylated chalcone, 2-hydroxy-2-methoxy-4-O-[(E)-3,7-dimethyl-2,6-octadienyl] chalcone (1), together with three known flavones, 5-hydroxy-7,2-dimethoxyflavone (2), skullcapflavone I (3) and echioidin (4), were isolated from the leaves of Andrographis lobelioides. The structure of 1 and the known compounds (2-4) were achieved by extensive 1D and 2D NMR spectral and chemical studies.
Species of Andrographis (Acanthaceae) are widely distributed in different parts of India and are extensively used in traditional Indian medicine [1a-c] in the treatment of dyspepsia, influenza, dysentery, malaria and respiratory infections. The labdane diterpenoids isolated from some of the species of Andrographis have promising immunostimulant, antileukemic and anti-HIV [2a-c] properties. In continuation of our investigations on the chemical constituents of Andrographis species [3a-m] , we examined the leaves of A. lobelioides, a procumbent herb hitherto not examined for its chemical constituents which led to the isolation and structure elucidation of a new O-geranylatedchalcone,2-hydroxy-2-methoxy-4-O-[(E)-3,7-dimethyl-2,6-octadienyl] chalcone (1), together with three known flavones, 5-hydroxy-7,2-dimethoxy-flavone (2) [3h], skulcapflavone I (3) [4] and echioidin (4) [3d].
Compound 1 was obtained as pale yellow solid (21 mg) from acetone. It showed a [M+H] + ion peak at m/z 407.2191 in its positive ESI-TOFMS corresponding to the molecular formula C 26 H 30 O 4 . This was corroborated by the 13 C NMR spectrum, which showed signals for all the carbons present in the molecule. The UV absorption maxima at 251, 306 and 365 nm are characteristic of a chalcone derivative [5a] . A bathochromic shift of 42 nm in band I UV absorption maximum with AlCl 3 and AlCl 3 /HCl and a downfield signal at δ 13.54 in the 1 H NMR spectrum of 1 revealed the presence of a chelated hydroxyl group at C-2. Addition of NaOAc did not cause any shift in the UV absorption maxima indicating the absence of a free hydroxyl at C-4. The IR spectrum of 1 showed two strong absorption bands at 3450 and 1637 cm -1 due to phenolic hydroxyl and conjugated carbonyl functions, respectively.
The 1 H NMR spectrum of 1 showed a pair of AB doublets (J = 15.6 Hz) at  7.68 (H-α) and 8.17 (H-β) consistent with trans-olefinic protons of a chalcone moiety [5b] . It also showed a signal for a methoxyl group at  3.92. The ABX type aromatic proton signals at  6.46 (1H, d, J = 2.5 Hz), 6.47 (1H, dd, J = 8.8, 2.5 Hz), and 7.80 (1H, d, J = 8.8 Hz) were assigned to 3', 5' and 6' protons, respectively of a 2,4-disubstituted ring A of a chalcone moiety [6] .
The presence of four additional aromatic proton signals at  6.93 (1H, dd, J = 8.3, 1.0 Hz), 6.98 (1H, ddd, J = 7.5, 7.5, 1.0 Hz), 7.37 (1H, ddd, J = 8.3, 7.5, 1.5 Hz), and 7.61 (1H, dd, J = 7.5, 1.5 Hz) were assigned to H-3, H-5, H-4 and H-6, respectively of a 1,2disubstituted ring B. The -carbon in C-2 unsubstituted chalcones usually resonates around 144 (2) ppm. However, in compound 1, it appeared at 139.9 ppm, which is unusually upfield, indicating C-2 oxygenation in ring B [7] . This fixes the attachment of the methoxyl group at  3.92 to C-2, which is further supported by a HMBC correlation of these protons with C-2 ( 158.9) and two strong NOE correlations with H-β ( 8.17) and H-3 ( 6.93) in its NOESY spectrum (Figure 1) .
The 1 H NMR spectrum of 1 further showed three olefinic methyl signals [ 1.74 (d), 1.66 (d), 1.59 (d)], two methylene signals [ 2.11 (m), 2.08 (m)], an oxygenated methylene signal ( 4.57, d) and two vinyl proton signals [ 5.46 (m) , 5.08 (m)], which in conjunction with the C-3 and C-4 methyl and methylene carbon resonances at 16.7 and 39.5 ppm, respectively in its 13 C NMR spectrum showed the presence of a geranyloxy [(E)-3,7-dimethyl-2,6-octadienyl] moiety [8] in 1 .
The O-geranyl moiety in compound 1 was placed at C-4 as the geranyloxy methylene protons (CH 2 -1) at  4.57 were correlated to C-4 (165.4ppm) in the HMBC spectrum. NOE correlations observed between CH 2 -1 and the H-3 and H-5 aromatic protons unambiguously confirmed the presence of an O-geranyl moiety at C-4.Thus, from the foregoing spectral studies, the structure of compound 1 was elucidated as 2'-hydroxy-2-methoxy-4'-O-[(E)-3,7-dimethyl-2,6-octadienyl] chalcone. Incidentally, the isolation of 1 constitutes the first report of the occurrence of a geranylated chalcone from an Andrographis species. 
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Experimental
General experimental procedures: Melting points were determined using a Kofler hot stage apparatus and are uncorrected. UV spectra were measured in MeOH on a Shimadzu UV-2400 spectrophotometer and IR spectra in KBr discs on a Perkin-Elmer 283 double beam spectrophotometer. 1 H and 13 C NMR spectra were recorded on Bruker Avance 600, 400 and 300 spectrometers operating at 600, 400 and 300 MHz for 1 H, and 150, 100, 75 MHz for 13 C, respectively using DMSO and CDCl 3 with TMS as internal standard. 1 H-1 H COSY, HSQC, HMBC and NOESY spectra were obtained using standard pulse sequences. ESI-TOFMS were recorded in positive mode on an API Q-STAR PULSA i of Applied Biosystem. Column chromatography was performed on silica gel (Acme) finer than 200 mesh (0.08 mm), and TLC on silica gel 60 F 254 precoated plates (Merck).
Plant material:
The leaves of A. lobelioides were collected from Lankamalai Hills of Cuddapah, Andhra Pradesh, South India in November 2011 and identified by Dr K. Madhava Chetty, Plant taxonomist, Department of Botany, Sri Venkateswara University, Tirupati, India, where a voucher specimen (DG-119) has been deposited.
Extraction and isolation:
The shade dried and powdered leaves (3.5 kg) of A. lobelioides were successively extracted with n-hexane (5 L x 3), Me 2 CO (5 L x 3) and MeOH (5 L x 3). The concentrated Me 2 CO extract was purified over a silica gel column using a step gradient of n-hexane and n-hexane-EtOAc. The n-hexane-EtOAc step gradient (7:3 and 4:6) yielded 2 (17 mg) and 1 (21 mg). The MeOH extract was defatted with n-hexane and the insoluble fraction was chromatographed over a silica gel column using n-hexane-EtOAc step gradient (9:1 and 3:7) to yield 3 (15 mg) and 4 (14 mg).
2'-Hydroxy-2-methoxy-4'-O-[(E)-3,7-dimethyl-2,6-octadienyl] chalcone
(1) MP: 59-60°C. IR (KBr) ν max : 3450 (-OH), 2964 , 2922 (OMe), 2857 , 1637 (>C=O), 1573 (C=C), 1502 , 1492 , 1462 , 1419 , 1362 , 1314 , 1274 , 1247 , 1216 , 1135 , 1051 , 1026 , 1001 
